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(57) PecpepaT: 

M3o6peT8Hwe othocmtca k msawuhhckom 

T6XHMK6 H M0>KeT 6blTb MCnOJlb30BaHO a 

cTOMaronoruM npn neMeHMw wapHeca m 
npore3HpoBahnn 3y6oB. Ochobhum 
He/pcraTKOM M3BecTHbix cnoco6oB o6pa6oTKM 
TBepAbix TKaHeK 3y6a na3epHbJM ManyMeHweM m 
ycTpoKcTB, peanM3yjou^MX stm cnoco6bi, 
flBJineTCH BbicoKaq onacHOCTb HaHeceHUfl 
nasepHOM TpaBMbi naijweHTy. L4ejibio 
M3o6peTeHHfl flanRercfl CHtvtceHwe onacHOc™ 
HaHeceHMfl nauneHTy na3epHoii rpaBMbi 3a CMeT 
oGecneMeHMfl bo3MO>khoctm onpefleneHMfl Twna 
06pa6atbiBaeM0fi TKaHM. yKa3aHHaa i\er\b 
AOCTMraeTCfl reM, mto b cnoco6e o6pa6oTKW 
TBepAwx TK3He« 3y6a na3epnbiM wanyMeHneM, 
BKnKwatoineM BoaAe&CTBMe Ha TKaHM 3y6a 
jia3epHoro MMnynbca, perwcTpMpyioT 
aKycnmecKutf MMny/ibc, sosHUKaioi^ufi npw 
BsawMOAeifcrBMM M3JiyMeHwa c T«aHbio : no 
tmkoboH aMnnnryAe xoToporo onpeAerwioT mn 



o6paoaTbJBaeMoft tk3hh. YKa3aHHaH i^enb TaiOKe 
AQCTuraeTCfl TOM, mto ycTpotfcTBO Ana 
o6pa6oTKM TBepAbix TxaHew ayoa na3epHbiM 
M3nyMeHM6M, cocTomnee wa nocneAOBaienbHo 
pacnonoKeHHux BAonb onTHMecKofi ocw 
MMnyjibCHoro na3epa w cpeApTBa A°cTaBKW 
H3nyMeHnn ot naaepa k ay6y, bxoa KOToporo 
orjTHMecKM oonpfDKeH c buxoaom na3epa. 
cx>Aep>KMT aKycTMMecKMM npweMHUK M 
M3Mepnrejib niiKOBofi awinriMTyAbi 

sneKTpuMecKHX MMnyjibcrcB, bxoa KOToporo 
aneKTpuHecKw conpaweH c BbixoAOM 
aKycTM^ecKoro npneMHUKa, a BbixoA 
aneKTpuMecKH conpHweH co bxoaom ycTpoficTaa 
HHAMKauMM, npuneM aicycTHMecKHvi npneMHUK 
ycTaHoaneH TaKWM o6pa30M, mto HanpaBneHne 
eno MaKCHMaiibHoCi MyBCTBwrenbHOCTM 
cocraBnaeT c HanpaBneHMewi orrrn^ecKovi ocm Ha 
Bbixofle cpeACTBa AOCTaBKW u3JiyMeHHfl ot 
na3epa k 3y6y yron a , yAOBneTBopaictAMi* 
ycnoBUfo; 1 1° < a < 86* . 2 a m 4 3.n4)-jiu, 5 mi. 
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(54) METHOD OF TREATMENT OF TOOTH HARD TISSUES BY LASER RADIATION AND DEVICE FOR ITS 
REALIZATION 

(57) Abstract: 

FIELD: medical equipment, applicable in 
stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method 
consists in action of laser pulse on the 
tooth tissue, acoustic pulse arising at 
interaction of radiation with the tissue is 
detected, and the type of the tissue to be 
treated is determined according to the pulse 
peak amplitude. The device uses a pulsed 
laser and means for delivery of radiation 
from the laser to the tooth arranged in 
succession from the laser to the tooth 
arranged in succession in the optimal axis; 
the input of the means of radiation delivery 
is optically integrated with the laser 
output, has an acoustic pickup and an 
electric pulse peak amplitude meter, whose 
input is electrically coupled to the 
acoustic pickup output, and the output is 
electrically coupled to the display unit 
input; the acoustic pickup is installed in 
such a manner that the direction of its 
maximum sensitivity makes up angle a. with 
the direction of the optical axis at the 
output of the radiation delivery means, this 
angle satisfies condition: 1 1*< a < 86°. EFFECT: 
reduced danger of laser injury to patient. 6 
d. 5 dwg 



o 

to 

CM 

T- 
0> 
00 

o 



O 



-3- 



o.e. 



to 
o 

00 
<£> 

N> 
<J> 




a) 



fl.M I BO. i 



MKC 



o.e. 




6) 



MKC 



O 



o.e. 

2B.M - 



8) 



».» tw.» KfU 



cpuz.1 



CM 

o> 

00 

o 



a: 



o 



M3o6pereHne othocmtch k MeAMLjMHCKoi* 

T9XHMK8 M M0K6T 6blTb MCnOJlb30BaHO B 

croMarojiorvw npa jieMBHun wapneca m 
npoTe3nposaHMM 3y6o8. 

kteBecTeH cnoco6 ynanetwn HaNanbHbix 
Kapno3Hbix noepeweHM^ m/mjim KaMHefi 3y6a 
(naTeHT USA 4521 194, A 61 C 5/00, npnopmeT 
22.12.83 r.), BxnioHakDmMM o6pa6oTKy TBepAbix 
TKaHew 3y6a wMnyxibCHbiM na3epHbiM 
nanyMeHMeM. Ochobhum HeAOCTa tkom flaHHoro 
cnocooa flBnuercfl BbicoKaa onacnocTb 
.HaHeceHMH jia3epH0fl TpaBMbi npn oGpaooTKe 
TBepflbix TKaneM 3y6a. 

Hauooriee ojimskmm no TexHwnecKoPi 
cyu^Hocrw m npnH«TWM sa npoTomn aB/iaeTCfl 
cnoco6 neneHtin HeocnoJKHeHHoro tcapneca (a. c. 
CCCP N 1593669. A 61 C 5/00, npuopmeT 
14.11.85 i\ ony6n. 23.09.90 r. EH N 35), 
BKniwaioLUkifl oopaooTKy TBepAbix TKaHePi 3y6a 
JiasepHbiM M3/iyHeHMeM c AnMHOM* bojihu 2,94 
mkm, AnviTejibHocTbK) MMnynbcoB 100-500 mkc, 

MOlMHOCTblO 0,5-1,0 JWUMn, nXlOTHOCTbK) 
MOIUHOCTH 2.10 4 ±3.10 Bt/CM 2 : MaCTOTOM 1 f{\ t 
3XCn03HUMe^ 3-30 C. OCHOBHWM HeAOCTaTKOM 

npoTomna fla/meTCA onacHocTb HaHeceHna 
/ia3epHofl rpaBMbi npw oopaooTKe TKaHew ayoa. 
CBA3aHHafl c OTcyTCTB ne m b npoTorwne 
npoqeflypw onpefleneHMfl mna 
o6pa6aTbiBaewiOM tk3hh. 

M3BecTHO ycrpoMCTBo An« o6pa6oTKw 
TBepAbix ncaHeR 3y6a jiasepHbiM M3ir/HeHMeM 
(naTeHT WO 89/08432, A 61 C 5/00, npHopmeT 
10.03.89 r.), BKniOMarau^ee nocneflOBaTejibHo 
pacnonoaceHHbie BAonb onTMHecKotf ocm 
MMnynbCHbirt /ia3ep m cpeACTBo aociaBKn 
ManyMeHMfl ic 3y6y b BMAe onrimecicoro BonoKHa. 
OcHOBHbIM HeflOCTaTKOM fiaHHoro ycTpo^cTBa 
flanflercfl BbtcoKas onacHocTb HaHeceHMji 
xia3epHOM rpaBMbi npM oopaooTKe TBepAbix 
TxaHeft ay6a. 

Han6onee o"jim3kmm no rexHUMecKow 
cyujHoc™ n npMHHTbiM 3a npoTomn naxineTCfl 
ycTpoiiCTBO Ann o6paooTKM TBepAbix rxaHeM 
ay6a na3epHbJM nanyMeHnewi (naTeHT WO 
90/01907. A 61 C 5/00. npnopnreT 25.08.89 
r.), coflepKau^ee nocneAOBaTe/ibHO 

pacnojicwceHHwe BAOJib onTMMecxoM ocm 
MMnyjibCHbiw na3ep m cpeActBO AccTasKM 
H3nyMeHMfl k 3y6y, BxniOMaKHiiee OTpe30K 
onTMMecKoro BonoKHa, bxoa KOToporo onmnecKM 
conpjuxeH c buxoaom na3epa, m HaKOHenHMK, 

BXOA KOTOPORO OnTMMeCKM COnpflJKeH C BbKOAOM 

onTMMecKoro BonoKHa, a bwxoa fmrmeTCfl 
BuxoAOM ycrpoflCTBa. Ochobhwm HeAQcrarxoM 
npoTomna flanaercfl onacHocrb HaHeceHMfl 
JiasepHOM rpaBMbi npw o6pa6oTxe TxaHew 3y6a, 
csn3aHH£W c OTcyrcTBueM b npoTOTwne cMCTeMbi 
onpeAeneHMfl Tuna o6pa6aTbiBaeMOM TKaHM. 

3aAaMefl 5 Ha peiueHne KOTopotf HanpaBJieHO 
3aflariflewoe M3o6pereHMe, HB/ifleTCfl CHH>xeHne 
onacHOCTM HaHeceHn« naijueHTy xia3epHOM 
TpaBMbi 3a ewer ooecneMeHna BO3M0>KH0crM 
onpeAeneHwn Tuna o6pa6aTbiBaeMOH TKaHM. 

yica3aHHan 3aAaMa AOdnraeTcq tsm, mto b 
cnocooe o6pa6oTKn TBepAbix TxaHew 3y6a 
na3epHb!M M3/iyMeHneM ; bkti toMa iou^o m 
BoafleftcTBwe Ha TKaHM 3y6a jia3epHoro 
MMny/ibca, perwcTpupyioT aKycTMHecKufl 
MMnynbc, BosHMKaioii^Mfl npn B3a m mo a© mctbm h 
wanyMeHMfl c TKaHbto, no.nMKOBofi aMnnnTyAe 
KOToporo onpeAenflfor rm oopaoaTUBaeMoii 

TK3HH. flnfl nOBbllLieHUfl AOCTOBe pHOCTM 

onpeAeneHwa TMna o6pa6aTb!BaeMOM TKaHM 
yxa3aHHbiw aKycTMMecKMM mvinynbc 

pemcTpupyfor b A^«na30He 38yicoBbix MacTOT 



85-95 Kr C rofi )Ke i^enbio OAHOBpeMeHHO c 
perMCTpauMew axycrvmecKoro wMnynbca 
M3MepaioT BpeweHHyjo 3aAepscxy Me^AY 
na3epHbiM n aKycTMMecKMM MMnyribcaMM. no 

Be/lMMMHe KOTOPOM yTOMHfllOT TMn 

5 o5pa6aTbiBaeMOM TKaHM. 

yxa3aHHa« 3aAaMa Taioxe AOCTwraeTCfl reM, 
HTO yCTpOMCTBO fy\* o6pa6oTKM TBepAWX TxaHefl 
3y6a na3epHbiM MsnyneHweM, cocTOfli^ee H3 
nocneAosaTeribHO pacnonoixeHHbix BAonb 

w onTunecKoii ocm MMnynbCHoro Jia3epa m 
cpeACTBa AocTaBKM MS/iyneHMfl ot na3epa k 
3y6y. bxoa KOToporo onrwMecKM conpjuxeH c 
bwxoaom na3epa, coagphcmt aKycTMMecKMM 
npnewHMK m M3MepMTerib nMKOBoiS aMnxiMTyAbi 
aneKTpMHecKMX MMnyAbCOB. bxqa KOToporo 

15 3neiapMHecKM conp»KeH co bxoaom ycTpowcTBa 
MHAMKai^MM, npMHeM axycTMHecKMM npweMHMK 
ycTaHoaneH raxMM o6pa30M, mto HanpasneHMe 
ero MaxcMManbHofl HyBCTBHrexibHOCTM 
cocraBnfleT c HanpaB/ieHweM onTMHecKoA ocm Ha 
BbixoAe cpeACTBa AQCTaBKM wanyneHMfl ot 

20 jiasepa k 3y6y yron a . yAOBneTBopatomMfi 
ycnoBMio: 11" < a < 86° flnn . noBbuueHM* 
AOCTOBepHocTM onpGAexteHMfl TMna 
o6pa6arbiBaeMOM TKaHM bxoa MSMepmenfl 

PMKOBOM aMnJlMTyAbJ 3JieKTpMHeCKMX MMnyilbCOB 

25 anexTpMHecKM conpa>KeH c BbixoAOM 
aKycTMHecKoro npMeMHMKa nepe3 6jiok 
cnexTpanbHoro npeo6pa303aHnp m cJ)MnbTpai^MM 
c nojiocoM nponycKaHMfl 85-95 xfi^. C tom >xe 
i^e/ibio ycTpoMCTBO AononHMrenbHO coAepxMT 
tjxjToperMCTpaTop m Gjiok M3MepeHMR 

30 BpeMBHHblX MHTOpBdJIOB, npMHSM BXOA 

cpoToperocTpaTopa orrrMMecxM conpajxeH c 
bwxoaom nasepa, a bwxoa anexTpMHecKM 
conpjwceH c oahmm M3 bxoaob 6noxa M3MepeHMfi 

BpOM&HHbiX MHTepBajlOB. BTOpOM BXOA KOTOporO 

anexTpMHecKM conps>iceH c bwxoaom 
35 aKycTMHecKoro npneMHMKa, a BbKOA 
oneKTpMHecKM conp^uxeH co bxoaom ycTpOMCTBa 

MHAMKaiJMM. 

Ha c^mt. 1 A3Hbi: (a) axycTMHecKMrt MMnyjibc, 
BO3HMKat0LL\MM npM naaepHOM pa3pyiueHMM 

A8HTMH3, (6) aKyCTMHeCKMM MMny/lbC, 

40 BooHMKaiOLUMM npM nasepHOM pa3pyujeHMM 
3ManM. (b) cnexTpanbHaa 3aBMCMMocTb 

OTHOUJeHMfl a KyCTMHeCKMX MMnyilbCOB, 

B03HMicaioinM« npM nasepHOM paspyiueHMM 
AeHTMHa m 3ManM. Ha (pur. 2 cxeMarMMecKM 

^ noxasaHbi BpeMeHHbie A^anpaMMbi: (a) 
MHTeHCMBHOCTM na3epHoro MMnyjibca, (6) 
nnoTHocm 3Hepmn na3epHoro M3nyMeHM«. 
naAaxjiAero Ha o6pa6aTbiBaeMy» noBepxHOCTb, 
a Tawxe aKycTMHecKMX MMnynbcoB, 
B03HMKaK)u^MX npM pa3pyiueHMM AeHTMHa (B) M 

so 3MariM (r). Ha <fcMi\3 noxa3aHa cxeMa 
ycTpoftcTBa no n.4 cf»pMy^bi M3o6peTeHM$i Ann 
peanM3aiiMM cnocooa no n.1 cJjopMynbi. Ha 
<Jwr.4 nofca3aHa cxewa ycrpoMCTBa no n. 5 
cj>opMynbi M3oGpeTeHMfl Ann peajiM3ai^MM 
cnocooa no n.2 cfopMynu. Ha cpMr. 5 noKa3aHa 

55 cxeMa ycrpo^cTBa no n.6 <tx)pMynw 
M3o6peTeHMfl Ana peanM3ai4MM cnocooa no n.3 
4x>pMyjiu. 

Kax M3BecTHo. k TBepAbiM TxaHflM 3y6a 
oTHocflTcsi awaJib m AeHTMH. nopom 
pa3pyiueHMfl stmx rxaHefi na3epHbiM 
60 M3/iyHeHneM pasuMMaioTcs b HecKonbKO pas, 
npMHeM nopor pa3pyiueHMn A^HTMHa HM^ce, msm 
nopor pa3pyujeHM« 3ManM. npM o6paooTxe 
TBepawx TKaHew 3y6a Jia3epHbiM ManyMeHMeM Ha 
oCpaoarbiBaeMOM nosepxHOCTM B03HMKaeT 

3PO3M0HHUM C^Ke/l, HTO APHaeT HeBO3M0JKHWM 

BM3yanbHUM KOHTpojib cocTOAHMfl o5nyMaeMOM 
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nosepxHocTM tk3hm m onpeAeneHMe ee mna. 
flpyrwMn cnoBaMn, spas He b coctohhhw 
onpeAe/iMTb B03flewcTByeT nanyneH^e Ha 3Manb 
mjim AeHTMH Henocpe^cTBeHHO b npouecce 
o6pa6oTKM. ripn 3T0M npoueAypa Jia3epHofl 
o6pa6oTKM TBep/ibix TKaHefl 3y6a conpaaceHa c 
onacHOCTbK) HaHeceHMfl na3epHow TpaBMbi 
fleHTMHa uriM nynbnw b tom cnynae, ecnw 
MMnynbCHoe nanynenne c SHeprview, 
npeBbiiuaioiqe^ nopor paspyweHM* 3Mann, 
nonaflaeT Ha AeHTHH. Ochobhwm (fcaicropoM 
pucica nanqeTCfl K0Hry3n« TicaHeff WMnynbcoM 

OTAaMM. BOSHUKaiOim^M npM 3HaMMreJlbH0M 

npesbiiueHMM sHeprwn MsnyMeHMfl, naAaioiMero 
Ha. o6pa6arbiBaeMyio noHb, hqa 3HaMeHneiw 
nopora pa3pyiueHHfl. flpoaeflpHHbie aBTopaMM 
3KcnepnMeHTanbHbte nccneflpBaHUfl pexoiMOB 
o6pa6oTKM TBepAboc TKaHeM 3y6a 
(G.B.AItshuler, A.V.Belikov : A.V.Erofeev 
"The damaga of hard tooth tissues with laser 
pulses of different duration", Proceeding 
4th International Conference on Laser 
Application in Life Science, 1992, p. 114) 
no3Bonnnn BbiHBMTb npnefwneMbifi c tomkm 
3peHMH 6e3onacHOCTM npoueAypu nasepHofl 
o6pa6oTKM 3y6a Awana30H 3HaMeHMfl nnoTHOCTM 
oHeprnn n3/iyMeHMn. An* sMaxiM ApnycrnMbiM 
nanwercfl AecflTHKpaTHoe npeBbiweHue 
nnorHocTM oneprnw na3epHoro ManyMeHun HaA 
noporoM paspyiueHwn. flrm AeHTMHa 
6e3onacHbiH Auana30H npuMepHO baboo yace 
(T.e. AonycTMMo nwiub nnTMKpaTHoe 
npeBbiaieHMe nnorHOCTH aHeprww HaA noporoM), 
mto o6*bflCHJieTC« HenocpeAcreeHHofl 
6nw30CTbio nenrma k nynbne. 

Ana yMeHbweHMH onacHoc™ HaHeceHMfl 
TpaBMbi nai^neHTy npM o6pa6oTice reepAbix 
TKaHeM" syoa na3epHUM uanyneHMeM aBTopbi 
npeAnaraKJT MAeHTMcfMU^poBarb Tun 
o6paoaTbiBaeMoii ttohm (owanb, abhtuh) no 
xapa trre pucmicaM aKycrnMecKnx MMnyjibcoB. 
ABTOpaMU 3KcnepnMeHTanbH0 noicadaHo, mto 
nuKOBaa (MaKcuManbHaa) aMnnMTyAa 
aicycTMMecKoro MMnynbca, BoaHMKaiomero npM 
pa3pyujeHMM AenrviHa {(pwAa), cyu^ecTBeHHO (b 

HeCKOJIbKO pa3) OTHMMaeTCfl Of nMKOBOM 

aMnriMTyAbi aKycTvtHecKoro MMnynbca, 
BosHMKaioiuero npw paspyiueHMM 3Mann 
(cjwr.16). TaKMM oopaaoM. BBeAeHMe b cnoco6 
oGpaooTKM TKaHeB syoa onepaunn perMCTpatiMM 
aicycTMHecKbro MMnynbca, B03HMKaiomero npn 
B3anM0Ae^cTBMH MsnyveHMfl c TKaHbio, no 
nuKOBoR aMnnwTYAe KOToporo mojkho 
onpeAenurb Tun o6pa6aTbiBaeMOM* TKaHM. naeT 

BCQMOXCHOCTb CMVOKSTTh B OiyMae HeoGxOAMMOCTW 

sHepmio MsnyMeH^fl, He AonycKaa HaHeceHwn 
na3epHOM TpaBMbi natjweHTy. 

ABTopaMM SKcnepwMeHTanbHO norasaHO 
TaioKe : hto Hanoonee cymecreeHHoe pasnnsMe 
nuKOBbix aMnnnryA aicycTMHecKMX HMnyribcoB, 
B03HMKaK)U4nx npvt paapyujeHUH 3Mann m 
AeHTMHa, Ha6nK>Aaerc5i a nonoce 3ByKOBbix 
MacroT 85-95 k^. Ha <J>w\1a M3o6pa>KeH rpafym 
OTHoujeHMw aMnnwTyA cneicrpoB aicycTMMecKMX 
MMrrynbcoB, renepupyeMbix b AeHTHHe m 3wanw. 

H3 pMCyHKa BMAHO, MTO 3HaHeHMe OTHOUJeHUfl 
MaKCHMaJlbHO HMeHHO B nOHOCe 3ByKOBblX 

nacTOT 85-95 kTu, TaKMM o6pa30M, 
cneinpanbHaH ceneio^Mfl aKycrnHecKHX 
MMnynbcoB pper B03M0)KH0crb noBbicwrb 
AOCTOBepnocTb onpeAeneHWi Tuna 
o6pa6aTb«BaeMOM TicaHM. 

npn B03AeficTBMM Ha TKaHH 3y6a 
MMnynbCHoro na3epHoro wsjiyMeHMn, 3Heprw« 
KOToporo npesbiiuaeT Heo6xoAMMoe Ann wx 
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pa3pyweHum 3HaMeHne, b oCii^eM cnynae 
Ha6nK>AaeTCfl BpeMeHHaH 3aAep^Ka Me*AV 
HananoM BCOAe^cTBUfl nasepHoro HMny/ibca h 
noflBiieHneM aKycTunecKoro nMnynbca, 
CBMAeTenbCTByioiAero o Hanane pa3pyujeHviH 
TK3HH. BenuiHMHa stow 3aAep)KKM onpeAennercn 
TpeMn 4>aKTopaMM: paccTOAHweM ot MCTOHHUKa 
3Byica, KOTopuM flBnaeTca o6nyHaeMaa 
noBepxHOCTb TxaHM, AP aicycTMMecKoro 
npvieMHMKa, perucTpupyioinero aKycTMHecicuft 
MMny/ibc, MHTeHCMBHocTbto jia3epHoro 
MsnyHeHMfl Ha nosepxHocTM oopaoaTbiBaeMOfi 
TKaHn m BenMHMHOfi nopora ee paspyiueHMfl (T.e. 
TunoM o6pa6aTbiBaeMO« TKaHH). Ha 4>nr.2 
npeACTaaneHbt noscHflioii^Me BpeMeHHbie 
A^arpaMMbi MHreHCMBHOCTii na3epnoro 
MMnynbca (a), nnoTHOCTM aHeprvin nasepnoro 
M3nyneHnfl ( naAaiou^ero Ha o6pa6aTbiBaeMyio 
noBepxHOCTb (6), aKycTMMecKwx MMnyjibcoB, 
B03HMicaiOu\MX npw paspyujeHMM AeHTMHa (b) m 
sMann (r). Ha cfDnr.26 nyHKTMpOM noKa3aHbi 
ypOBHM nnoTHOCTM OHepnuM. cooTBeTCTByiou4Me 
noporaM paspyiueHMfl 3ManM m AeHTMHa. M3 
cf)Mr.2B,r bmaho. mto aKycTMHecKMi* MMnynbc, 
B03HMKa>oii;MM npn pa3pyiueHMM AeHTMHa, HMeeT 
MeHbUjyio saAepxocy x a oTHocMTenbHo Hanana 

na3epHoro MMnynbca, neM aKycTMMecKM^ 
MMnynbc, B03HMKaiou;MM npw pa3pytueHMM 3Ma/iH 
(t3> TaKMM o6pa30M, MSMepeHMe BpeMeHHboc 
3aAep>KeK aKycTMMecKMX MMnynbcoB 
npeAOCTaanfleT bosmokhoct b yTOMHeHMn TMna 
o6pa6aTbieaeMOM tkbhm . 

riO CBeAeHMHM aBT0D08, COBOKynHOCTb 

M3JioxeHHb»x b qbopMyne M3o6peTeHna 
npM3HaK0B qarifleTcfl hobom, a cawo 
TexHMMecKoe peujeHMe yAoaneTBopner 
KpMTepMK) "M3o6peTaTenbCKMM ypoeenbV 

3ayiBneHHbiw cnoco5 no n.1 qbopMynw 
M3o6peTeHMfl MO>KeT 6biTb peann30BaH, 
HanpMMep, c noMOU4bio ycTpo^cTBa, cxeMa 
KOToporo npeACTaaneHa Ha qbMr.3. Ha cfwrype 
noKa3aHbi na3ep 1, cpeACTBo AOCTaBKM 
jia3epHoro MsnyMeHMfl ot na3epa k 3y6y 2, bxoa 

KOTOpOrO OHTMMeCKM COnpfl>ICeH C BblXCAOM 

nasepa, BiuiioMaiou^ee onTMMectcoe bojiokho 3 m 

HaKOHeMHMK A. aKyCTMMeCKMM npMeMHMK 5, 

ycTaHOBneHHbiCi TaKMM o6pa30M, mto 
HanpaBneHMe ero MaKCMManbHO^ 

My bct bh Ten bHOCTM cocraBJiReT c HanpaaneHMeM 
onTMMecKoft com Ha BbocoAe cpeAcrsa Accra bkm 
M3/iyMeHiifl ot xtasepa k 3y6y 
yron a yAOBfteTBopflKXAwfl ycnoeiiio 
1 1 • < a. < 86", M3MepMTexib nMKOBoft aMnnnryAbi 
3neKTpnMecKMX MMnynbcoB 6, bxoa KOToporo 
oneKTpMMecKM conpJwceH c BbixoAOM 
aKycTMMecKoro npweMHMKa, a bwxqa 
aneicr pwMecKM conpfDKeH co bxoaom ycTpowcTBa 
MHAMKauMM 7. 3anBnfleMbi« cnocoS no n.2 
cfxjpMynbi M3o6pereHMfl MO)KeT 6bJTb 
peaxiM3oeaH, HanpMMep. c noMou^bio 
ycTpoftcTBa, cxeMa KOToporo npeAcraaneHa na 
<$v\rA. Ha qburype noxa3aHbi Jia3ep 1, cpeACTBo 
AOtjraBKM na3epHoro MsnyMeHMfl ot na3epa k 
3yCy 2, bxoa Koroporo onrwMecKM conpn^ceH c 
BbixoAOM na3epa, BKnioMaiomee onTMMecKoe 

BOJIOKHO 3 M HaKOHeMHMK 4, aKyCTMMeCKMM 

npMeMHMK 5, ycraHOBJieHHbifl TaKMM o6pa30M, 
mto HanpaBneHMe ero mbkcm ManbHOM 
MyBCTBMTenbHocTM cocraanfler c HanpaaneHneM 
onTMMecKOM ocm Ha BbocoAe cpeACTBa AOcraBKM 
M3nyMeHHH ot na3epa k 3y6y yron a. 
yAOBJieTBOpHiomMa ycnosMJo: 
11 8 <u < 86* M3MepMTex»b nMKOBOM aMnnMryAbi 
aneKTpMMecKMx MMnynbcoB 6, bxoa KOToporo 
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aneicrpMMecKM conpaxeH c buxoaom 
aKycTMHecKoro npneMHMKa nepe3 ojiok 
cneiapa/ibHoro npeo6pa30BaHWR m cjjunbTpaLjMH 
8 c nonocotf nponycKaHMH 85-95 kH^, a buxoa 
aneiapkiMecKM conpHweH co bxoaom ycTpoMCTBa 
MHflMica4HH 7. 3aaBnfleMbift cnoco6 no n.3 
c}x)pMynw M3o6peTeHM« MoweT 6biTb 
pea^M30BaH, HanpMMep c noMou^bio ycrpoMCTBa, 
cxeMa KOToporo npeAcraBneHa Ha <J>wr.5. Ha 
cfurype noica3aHbi na3ep 1 , cpe^cTBO AOcraBKM 
/ia3epHoro wanyMeHMH ot Jia3epa k 3y6y 2, bxoa 
KOToporo onruiMecKM conpaweH c BbixoAOM 
na3epa, BxnioHaioiAee onTvmecKoe bojiokho 3 m 

H3JC0HGMHMK 4, aKyCTMMeCKMM npMGMHUK 5, 

ycTaHoaneHHbifl raw\M oopa30M, mto 
HanpaaneHMe era MaKCMManbHofi 

MyBCTBMTeribHOCTM cocTaanaeT c HanpaBiieHneM 
onTMsecKow ocm Ha BwxoAe cpeflCTBa AocraBKM 
wanyHeHMfl ot na3epa k 3y6y 
yron a yAoaneTBopniomMw ycnoBmo: 
1 1 ° < a < 86° M3MepnTenb nwKOBotf aMnnMTyAbi 
GneKTpuMecKMx MMnynbcoB 6, bxoa KOToporo 
onexTpHMecKM conpaweH c buxoaom 
aKycTMHea<oro npneiwiHHKa, a BbixoA 
aneKTpMMecKW conpjwceH co bxqaom ycrpoMCTBa 
MHAHKaL^kiM 7, a Taiwe 6noK mMepenna 
BpeMBHHbix MHTepBanoB 9 ui o>DToperMCTpaTop 
10, npMMeM bxoa (|)OTopervicTpaTopa onTuqecxM 
conp«)KeH c BbixoflOM na3epa, a bwxoa 
sneicrpuMeciOi conpaweH c oahmm 113 bxoaob 
onoKa M3MepeHMH BpeweHHbix m ht epBano b , 
btodoH bxoa KOToporo aneKTpMMecKM conpflKeH 
c BbixoAOM aKycTMMecKoro npweMHMica. a Bbwoa 
aneicrpHMecKM conpjwceH co bxoaom ycTpoflcTBa 

MHAHKai^HH. 

npwMep KOHxpeTHOM peann3auMM cnocooa. 
DepeA HanajiOM o6pa6oTKW TBepAbix TKanefi 
3y6a na3epHWM nanyMeHueM npoBOAflT 
Kann6poBKy M3MepMTexibHoro Tpaiora 
ycTpoffcTBa. flnn 3toto yciaHaannBafor ypoBeHb 
3Hepniw reHepai|MM naaepa 1, npeBbiiuaKXAMft 
3HaHeHMe, cooTBeTCTsyiomee nopory 
pa3pyaieHMfl 3Manu. nocne ororo M3nyMeHMe, 
reHepupyeMoe KMnynbCHUM narepoM. nepe3 
opeACTBO AOCTaBicn 2. BKnioMaiomee onnmecKoe 

BOJ10KHO 3 M HaKOHeHHUK 4, HanpaBJlfllOT Ha 

o6pa6aTbiBaeMyfo noeepXHocTb 
Kann6poBOHHoro o6pa3na AeHTMHa. 
OAHoapeMeHHO c stmm c|)OTopemcTpaTopoM 10 
pemcTpupyior nasepHbiH MMnynbc m b cnowe 
M3MepeHMfl BpeMeHHboc MHTepBanoe 9 

C})MKCMpyjOT M0M6HT BpeMGHM, 

cooTBeTCTByioiAM^ ero HaMany. ripn 
pa3pyiueHMM AeHTHHa B03HHKaer aKycTMwecKKfl 
MMnynbc. 3tot aKycTMseciCMtf MMnynbc 
pemcTpvipyfor pacnonoHceHHbiM B6nu3M 
06/iyMaeMOM 30hu aKycTMwecKMM npweMHHKOM 5. 
H3weptiTeneM nnxoBOft aMnnMTyAbi 6 M3MepflK)T 
nMKOByto aMnnmyfly aKycrnMecicoro MMnynbca m 

0MKCMpyHDT MOM6HT BDeMeHM. 

cooTBeTCTByK5iAM« HaMany aKycnmecKoro 
MMnynbca. B 6jioKe M3MepeHna BpeMeHHbix 
MHTepBanoB onpeAennjOT saAepjKKy Hanana 
aKycTMMecKoro nMny/ibca orHocmeiibHO HaMana 
Jia3epHoro wwnynbca. B 6noxe cneKTparibHoro 
npeoopaaoeaHHfl n 4>MJibTpai^nn 8 nponaBOA^r 
cnexTpanbHoe npeo6pa30saHkie (HanpMMep, 
<Pypbe-npeo6pa30BaHMe) aKycrvmecKoro 
MMny/ibca m M3MepflK)T niiKOByio aMnnmyfly 
cneKTpa aKycTMHecKoro nvinyjibca b nonoce 
MacroT or 85 ao 95 kTi\. 3HaMeHMfl nuKOBoii 
aMnnnTyAbJ, 3aAepmn ti nuKOBOM cnenrpajibHOM 
(b ynaaaHHOM Anana30He) aMnriMTyAbi 
aKycTMMecKoro HMnynbca, BOSHMKaiomero npw 
pa3pyiueHMM ASHTMHa, c^nxcwpyioT b ycrpoiicTBe 
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MHAMKanMw 7 b Ka^ecTBe 3TanoHHbix Ann 
A^HTHHa. nocne otopo ManyMSHM©, 
renepupyeMoe MMnyjibCHbiM Jia3epoM, Mepes 
cpeACTBo AOCTaBKM HanpaBriflioT Ha 
o6pa6aTbiBaeMyio nosepxHocTb 
Kann6poBOHHoro o6pa3Lta SMann. 
OAHoapeMeHHO c stmm pemcrpMpyiOT na3epHbtM 
MMny/ibc m c()MKCvipyior MOMeHT BpeiweHM, 
cooTBeTCTByKHAMM ero Hana/iy. Rpw 
pa3pyujeHnn simariM bo3hhk3GT aKycTvmecxviH 
MMny/ibc. Otot aKycniMecKwfl MMny/ibc 
perMCTpupyioT pacnonoxeHHbiM B6riM3M 
ooriyMaeMofl 3ohu aKycrnHecKUM npweMHUKOM. 
M3MepH»0T nuKOByio aMruiMTyAy aKycrnMecKoro 
MMnynbca n cpwccMpyioT MOMeHT BpeiweHM, 
cooTBeTCTByioiAMfl Hanany aKycTMMeciforo 
MMnynbca OnpeAenaJOT 3aAep)KKy Hawana 
aKycTMMecKoro MMnynbca OTHOcviTeribHo Hanana 
na3epHoro MMnynbca. npow3BOAflT 
cnexTpa/ibHoe npeoCpaaoBaHMe {nanpviMep, 
<Pypbe-npeo6pa30BaHne) a KycTMMocKoro 
MMny/ibca n MSMepflfor nuKoeyio aMnniiTyAy 
cneiapa aKycTMHeacoro MMny/ibca b nonoce 
sacTor or 85 ao 95 kHj. 3HaneHMfl nMKOBOfi 
aMnriMTyAbi, 3aAepxKM n nnwoaoM cneicTpanbHofi 
(b yica3aHHOM Awana30He) aMnnwiyAbi 
aKycTMMecKoro MMny/ibca, BosHMKaiomero npn 
pa3pyiueHiiM 3Mann, <|)MKcnpyioT b KanecTBe 
sranoHHbix ahh swiann. flocne roro Kax 
nonyMeHbi GTanoHHbie 3HaM8HMfl nnxoBbix 
aMnxiMTyA, 3aAap*eK m nMKOBbix cnejapajibHux 
aMnxiMTyA aicycTViHecKMx MMnynbcoB, 
BOSHMKaioiUMx npw pa3pyujeHnw 3Mann m 
AeHTMHa, MMnynbCHoe iia3epHoe nanyMeHne 
Hanpaanflior Ha o6pa6aTbiBaeMyio noBepxHocTb 
TBepAofi TKaHM 3y6a. PerMCTpupyioT 
aKycTumecKMfl MMnynbc, bo3HWOIOihmm npw 
pa3pyiueHnn TBepAP^ TK3HM 3y0a na3epHbiM 
n3iiyMeHneM. MswiepawT nwcoByio aMnnmyAy 
AaHHoro aKycTMMecKoro MMnynbca m 
cpaBHMBaioT ee c arajioHHUMM 3HaMeHWHMw 
nMKOBbix aMannTyA Ann 3Mann n AefrrnHa. B tom 
cnywae, ecnn naMepeHHaa nnxoBaa aMnxiMTyAa 
axycTiwecKoro MMnynbca A yAOBneTBopneT 
ycnoBMio: A<(A a +A fl )/2, rAe A 3 , A fl 3TanoHHwe 
3HaMeHMfl nwcoBofi aMnnnTyAW a KycTMMecKnx 
MMnyribcoB, B03HMKaiotAnx npn naaepHOM 
pa3pyiueHHH 3Ma/in h AeHTHHa cooTBeTCTBeHHo, 
to o6pa6aTb!aaeMyio TBepAyw TicaHb 3y6a 
onpeAen^ioT icaK 3Manb, b npoTMBHOM cny^ae 

K3K AeHTMH. 

flnw noBbiujeHun AOCTOBepHOCTM 
onpeAeneHMW Tuna o6pa6aTbiBaeMOM tk3hh 
npoM3BOA«T cnempajibHOG npeo6pa308aHne 
aKycTMHecKoro MMny/ibca m nswepRiOT nMKOBoe 
(MaKCMMajibHoe) 3HaMeHne aMn/inTyAbi cneiapa 
aKycTMMecKoro MMnynbca b nonoce HacTOT ot 85 
AO 95 kHj. CpaBHUBaioT ee c 3TanoHHbiMii 
3HaMeHMAMM nwKOBbix aMnxiMTyA cnexTpa Ann 
3Mann w AeHTMHa. B tom cnyMae, ecnn 
M3MepeHH£W nMKOBan aMfuiMTyAa cneKTpa 
aKycTHMecKoro MMnynbca b nonoce MacTOT ot 85 
AO 95 Kru S yAoaneTBopneT ycnoBUfo: 
S <(S 3 +Sy2, rAe Sa, S a -3TanoHHwe 3HaMeHMR 
nwKOBow aMruiMTyAbi cneiapa aicycTHHecKMx 
MMnyribcoB, BosHUKafoiqux npw naaepHOM 
pa3pyujeHww 3Manw m AaHTMHa cooTBeTCTBeHHo, 
to oSpaoaTUBaeMYJO tbopavk) TKaHb syoa 
onpeAensiioT KaK 3Manb, b npoTMBHOM cnynae - 

KGK AeHTMH. 

fln« yTOMHeHMfl Tuna o6pa6aTWBaeM0« 
TKaHM 3y6a c noMombW <}»ToperwcTpaTopa 
pemcTpMpyraT na3epHbiM MMnynbc m occupy k>t 
MOMem- ero Havana, M3Mepj»0T 3aAepoKKy we^Ay 
Ha^anoM na3epHoro MMnynbca m HaManoM 
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aKycTMMecKoro Mwinynbca, B03HMKaioinero npn 
pa3pyiueHMM tk3hh. CpaBHMBafOT ee c 
araiiOHHbJMM 3HaMeHUflMM aa^epKeK OMann \a 
AeHTMHa. B tom cnynae, ecnu MSMepeHHaa 
3aflep)KKa aKycTMMecKoro MMfiynbca 

OTHOCMTe/lbHO na3epHoro 

MMnyribca % yAoaneTBOpaeT ycnoBMio: 
t > + x fl y 2 rAe tg, t; A GTanoHHbte 3HaneHMfl 
3aAep>KeK aKycTMMecKMx nMnynbcoB, 
B03HM Ka K>mnx npM nasepHOM pa3pyujeHMM 

OMailM M A6HTHHa COOTBeTCTBOHHO, to 

oGpaoarbiBaeMyio TBepAyto TKaHb 3y6a 
onpeAenaior KaK 3Manb, b npoTHBHOM cnynae 
KaK abhtmh. 5e3onacHOCTb npoqeAypbi 
o6pa6orKM TBepAboc TKaHeft 3y6a naaepHbiM 
wanyMeHkieM ooecneMMBaeTca B03MQ>KHOCTb»o 
ynpaBneHMn 3Heprnefi reHepaqHM na3epa b 

COOTB eTCTBMM C Mt-tC^OpMai^MBVI O TMne 

o6pa0arrbiBaeMOM TKaHM. 

An« nonyMeHMH MH0opMat4nn o Tune 
o6pa6arwBaeMoCi TKaHM HeooxoAMMo 
perncTpMpoBaTb aKycrviMecKne MiwnynbCbJ, 
BC3HM KaioiA^e npn pa3pyweHMM TicaHM 
naaepHbiM MMnynbcoM. ripn o6pa6oTKe TicaHui, 
oAHaKo, BOSHMKaKDT aKycTMMecKMe MMnynbCbi, He 
CB«3aHHbie HenocpeflCTBeHHO c pa3pytueHMeM 
TKaHM. Hx npMpOAa coctowt b cnoAywi^QM. 

floA Aev^CTBueM nasepHoro MMnynbca 
oopaoarbiBaeMue TBepAwe TKaHM 3y6a 
pa3orpeBaK>TC« ao bwookhx TeMnepaTyp. 
npoMcxoAur mx MacTMHHoe pa3pyujeHMe m 
ncnapeHne. Pa3orpeTwe ra3bi noA bwcokmm 
AaaneHMeM BbiHOCHT HaBcrpeny na3epHOMy 

M3TiyMeHMJO MaCTMl^>l TK3HM. 3TM MaCTMl^bl 

pacnpocrpaHRiOTcn b B03Ayxe co ceepx3ByKOBOM 
ocopocTbio : b pe3ynbTaTe Mero BosHMKaeT 
YAapHafl aKycTMHecKafl BonHa. AMfinMTyAa 
yAapHofl eo/iHbi onpeAenaeTCfl CKopocTbio m 
pa3MepoM MacTMu, He ssbmcmt ot TMna 
o6pa6aTbiBaeMoti TKaHM m npeBbiwaeT bo mhoto 
pas (npMMepHO b 10 pa 3) aMn/iMiyAy nojie3Horo 
a KycTM MecKoro MMnynbca, APnaR ero 

perMCTDai^MlO npaKTMMeCKM HeBCOMQJKHOM. 

OAHaKo yAapHaw BortHa MMeeT ocooeHHOc™ no 

Cp3BH8HMtO C aKyCTMMeCKOM" BOJIHOM, 

B03HMKaioiAe« npM paspytueHMM tkbhm. YAapHafl 
BonHa flanneTCfl HanpaaneHHoW m 
pacnpocTpaHnercfl b y3KOM TenecHOM yme b 
HanpaaneHMM, npoTMBonortoacHOM HanpaaneHMio 
pacnpocTpaHeHMfl na3epHoro M3nyMeHHH (T.e. no 
onTMMecKOM ocm). none3Ha« aKycTMMecKaa 
BoriHa 6nH3Ka k ott>epMMecKOM. ABTOpaMM 
3KcnepMMeHTajibHo ycranoBneHa nonyiuMpMHa 
AMarpaMwiw HanpaBneHHocm yAapHOM 
aKycTWHecKofl bojihu no ypoBHio 10 
MaKCMManbHofl aMroiMTyAbi. An* ujMpoKoro 
Kpyra MMnyjibcnux rtasepoB npn pasnMnHbix 
napaMeTpax pe>KMMOB na3epHoro BoaAeSteTBMfl 

Ha 3M3Jlb M AOHTMH 3H3MeHMe nOTiyiUMpMHW 

AnanpaMMbi HanpaaneHHOCTM yAapnofl bojihu 
no AaHHOMy ypoBHK) He npeBbioiaeT 11°. 
BepxHfifl rpaHMi^a npMewneMora AMana30Ha 
ymoB oTKnoHeHMR HanpaeneHM5i MaKCMManbHOfi 
MyBCTBMTe/ibHocTM aicycTMHecKoro npweMHMKa ot 
onTMMecKOM ocm 86° onpeAenneTcn rpaHMijetf 
axycTMMecKofl tohm. TaKMM oSpaiOM. 
npeAnaraeMaa b Hacro^meM M3o6peTen mm 
KOHCTpyiayrfa ycTpoMCTBa, coAep)KaiAero 
aKycTM necKM ft npneMHUK, ycraHOBneHHbift TaKMM 
o6pa30M. mto HanpaaneHMe ero MaKCMManbHOM 
MyBCTBMTenbHocTM cocTaanneT c HanpaeneHMeM 
onTMMecKOM ocm Ha BbixoAe cpeACTBa aoct3bkvi 
M3/iyMeHMfl ot na3epa k 3y6y yron a, 
yAoaneTBopmjoiAMM ycnoBMio: 11 0 < a < 86 e , 



flsrifleTCfl HeocaoAMMUM ycnoBMeM AocrMJKeHMfl 
peiuaeMOM 3aAanM. flMarpaMMa 

HanpaaneHHOCTM aKycTMMecKoro npMBMHMKa Ha 
4>nr.3-5 ycnoBHO noKa3aHa urrpvwoBicoM. 

flo n. 4 ctJopMynw M3o6pereHMfl ycTpoftCTBO 
5 coAep>KVtT {cm. 0Mr.3) MMnynbCHbiPi na3ep 1. 
BbixoA KOToporo onTMHecKM conproceH co 
cpeACTBOM AocraBKM M3JtyMeHM« ot na3epa k 
3y6y 2, coAepxaujMM nccneAOBaTenbHO 
pacnonoxeHHbie OTpe30K onTMHecxoro BonoKHa 

f0 3M HaKOHeHHMK 4. A KyCTMH eCKM ft npMeMHMK 5 

ycraHOB/ieH t3kmm o6pa30M, mto HanpaBneHMe 

ero MaKCMMa/lbHOK MyBCTBMTeJtbHOCTM 

cocraBrifleT c HanpaBneHMeM onTMMecKOM ocm Ha 
BuxoAe cpeACTBa AocraBKM wanyMeHMfl ot 
nasepa k 3y6y yron, yAOBneTBopflioiuMft 
15 3aflBfifleMOMy cooTHOiueHMio, a buxqa 
npMeMHMKa sepe3 . nMKOBbiM A^Texrop 6 
aneiapMHecKM conpflJKeH c ycrpoMCTBOM 

MHAMKaUMM 7. 

no n.5 4x>pMyribi MsoopeTeHMH ycTpo^cTBO 
AononHMTe/ibHO coAepwiT (cm. fyvxA) 6jiok 

20 cneKTpajibHoro npeo6pa30BaHMfl m 0MribTpauMM 
8 c nonocoft nponyacaHMfl 85-95 k^, 
ycTaHOB/ieHHbift TaKMM o6pa30M, mto ero bxoa 
aneiapMMecKM conpaaceH c bhxo^om 
aKy ctm MecKoro npMeMHMKa 5, a bwxoa 
sneKTpMMecKM conpa>KeH co bxqaom nMKOBoro 

25 AereKTopa 6. 

flo n.6 cpopMyribt M3o6peTeHMfl ycTpoHcTBO 
AononHMTe/ibHO coaopkmt (cm. <J)Mr.5) ojiok 
M3MepeHMfl BpeMeHHbix MHTepBanoB 9 m 
q^ToperMCTpaTop 1 0, npuMeM bxqa 

20 o>oToperMCTpaTopa orrrMMecKM conp»KeH c 
bwxoaom naaepa 1, a BbiXQA anexTpMHecKM 
conpjwceH c oahmm M3 bxoaob Srtoxa M3wepeHnn 

BpeMeHHWX MHTepBariOB, BTOpOM bxqa KOToporo 

aneKTpMMecKM conpaweH c BbixoAOM 
aKycTMMecKoro npMeMHMKa 5, a buxqa 
35 aneKTpMMecKM conproKeH co bxoaom ycTpoftcTBa 

MHAMKaUMM 7. 

npMMep KOHKpeTHOM peafiM3ai4MM 

3a«BiineMoro ycTpoMCTBa coctomt b 
cnenyHDmeM. 

B KanecTBe mctomhmio nany^eHM^ Bbi6pan 
40 wMnynbCHbiM nasep 1 Ha HCfT:Cr,Er. CpeAcrBO 
AOCTaBKM M3nyMeHMfl ot na3epa k syoy 2 
BbinoriHeHo b BMAe onTMMecKM conpfl>KeHHbix 
oTpeaica can^Mposoro BonoKHa 3 m HaKOHeMHMKa 

4, coAepHcamero c^oKycMpyioinyio CMcreMy c 
c>OKycHbiM paccTOHHMeM 25 mm : npMMeM 

45 OnTMMeCKMft BXQA CpeACTBa AOCTBBKM M3JiyMeHMfl 

onTMMecKM oonpflJKeH c BbiXQAPM na3epa Ha 
paccTOJiHMM 45 mm ot saAHero qboKyca 
pacnoncw<eHHOM b HaxoHeMHMKe qboKycupyioii^eM 
cvtcreMbJ pacnono)KeH MMKpoqboH 5 MapKM 
60 B &K41 38, ycTaHOBneHHbiR TaKMM oopa30M, mto 
HanpaBneHMe ero MaiccMManbHoft 

MyBCTBMTenbHocTM cocTaanfleT c HanpaaneHneM 

OnTMMeCKOM OCM Ha BbDCQAe CpeACTBa A0CT3BKM 

M3jnyMeHMH ot naaepa k 3y6y yrori 28 °. BbixoA 
MMKpoo>OHa aneKTpMMecKM conpw^eH Mepes 
55 M3MepM re/ib nMKOBOM awnJiMTyAbJ 

aneKTpMMecKMX MMnynbcoB (nMKOBbift xiBTeicrop) 

6 C M HAM KdTOpOM 7, B KaMeCTBe KOTOpOfO 
Bbl6paH UMO>pOBOM BonbTMeTp. flonOAHMTeJlbHO 

ycTpOMCTBo coAepJKMT 6noK cneioparibHoro 
npeo6pa30BaHMn m qbujibTpai^MM aneKTpMMecKMX 
60 MMnynbcoB 8, Mcnonb3yioi4MM 6bJCTpce 
npeo6pa3oaaHMe Oypbe m peann30BaHHbiM Ha 
6a 3e npot^eccopa INTEL 386, ycrraHOBneHHbJM 
TaKMM 06pa3OM, mto ero bxoa onenrpuMecKM 
conpjuKGH c BbixoAOM aKycTMMecKoro npMeMHMKa 

5, a BbixoA aneicrpMMecKM conpflJKeH 00 bxoaom 
nMKOBoro AereKTopa 6. TaioKe ycrrpoMCTBO 



AononHHTe/ibHo coflepWMT cfeoTOperwcrpaTop 10 
Ha 6a3e cJx)TOflMOAa <J>fl34, onTunecKM 
conpnweHHbi^ c BbixoAOM naaepa 1 v\ 
onejapHMecKM conpaHceHHbifi c qahmm U3 bxoaob 
M3MepMTe/w BpeM&HHbix MHTepBanoB 9 Ha 6a3e 
L\nc}>poBoro oci^nmorpa<J>a C9-16. Biopofl bxoa 
M3MepMTenfl BpeMeHHbix HHTepsanoB 
oneKTpMMecKM conpaxeH c buxoaom 
aicycTMMecKoro npneMHMKa 5. Ha BbixoA© 
M3Mepnrejin BpeMeHHbix MHTepBanoB 3aAep»oca 
Me)»w HananoM nasepHoro MMnynbca, 
perncTpupyeMoro 0o to pernor pa TopoM, m 
Ha^anoM aKycTMnecKoro MMnynbca, 
perncTpHpyeMoro aicycTHMecKMM npweMHMKOM, 
npeo6pa3yeTCA b onefcrpkNecKMM cMman, 
aMruiHTyfla KOToporo nponopqwoHanbHa 
BanwHMHe BpeMeHHotf 3anep)Kttr Bwxoa 
M3Mepnreji5i BpeMeHHbix MHTepBanoB 

3n6KTpMMeCKM COnpfDKeH C MHAMKaTOpOM 7. 

TaKMM 06pa3OM, Ha ochobshum 
BbiujeManojKeHHoro saflanfleMan coBOKynHocTb 
npii3HaKOB b cnocooe n ycTpoficTBe nosBonner 
peujMTb 3aflaMy. a MMeHHO cHM3HTb onacHocrb 
HaHeceHMJi rpaBMbi nanMeHTy npw nasepHoft 
o6pa6on<e TBepAbix rKanePi syoa npn neneHMM 
Kapueca h npoTe3MpoeaHMM. 

OopMyna M3o6peTeHM$i: 

1 . CnocoC oopaooncM TBepAbix TKaHeft* 3y6a 
na3epHbiM wsnyneHMeM, BtcnioHaKxijiiH' 
BOSAeftCTBMe Ha TKaHM 3y6a na3epHUM 

MMfiyJlbCOM, OTJIMHaiOmMMCfl reM. hto 

perncTpnpyior aKycTvmecKMfl MMnynbc, 

B03HMKaK)t4H« npM B3aMMOAeflCTBMW MSJT/HeHMfl 

c ncaHbio, no nnKOBO^ aMruiHTyfle KOToporo 
onpeAen«K)T Tun o6pa6aTbiBaeMO& tkhhm. 

2. Cnoco6 no n.1, OT/iymaioiHMMc« TeM, mto 
aicycTviMecKMR MMnynbc perwcTpvipyioT b 
Anana30He 3ByKOBbix Macror 85 95 kTiv 

3. Cnooo© no n.1, OTnMHaKxnwRcfl TeM, mo 
OAHOBpeMeHHo c perMCTpaqnefi aKycTMHecKoro 
MMnynbca MSMepaior BpeMeHHyio 3anepKKy 



Me>KAy na3epHbiM n aKycTiwecKMM MMnynbcaMM, 

no BBJlMHMHe KOTOpofi yTOHHHIOT TMn 

o6pa6aTwsaeMOM tk3hm. 

4. ycrpowcTBO Ann o6paoorKM reepAbtx 
TKBHew 3y6a na3epHbiM M3nyHeHMSM, cocToamee 
M3 nocneAOBaTenbHo pacnonoxeHHbix BAonb 
onTMHecKOM ocn MMnynbCHoro nasepa m 
cpeACTBa AocTaBKM M3JiyMeHM9 ot nasepa k 
3y6y ( bxoa kotodoto onrwnecKM conpjwceH c 
bwxoaom na3epa, ornwMaioi^eecfl TeM, hto 

70 ycTpoficTBo coAep>KMT aKycTMMecKMM npneMHMK n 
H3Mepnre/ib hmkoboH aMnnwryAbi 

aneKTpwHecKwx MMnynbooB, bxoa KOToporo 
aneKTpnMecKM conpnxceH c BbixoAOM 
aKycTunecKoro npneMHMKa ( a BbixoA 
anexTpwHecKn conpflxeH c bxoaom ycrpoflcTBa 

75 MHAMKai^MM, npMMeM aKyCTMMeCKMfi npMeMHWK 

ycTaHoaneH TaK, hto HanpaaneHMe ero 
MaKCMManbHO^ nyBCTMBTenbHOCTM cocTaanaeT c 
HanpaBneHMeM onrvmecxofl ocm Ha BbtxoAe 
cpeACTBa AocTaBKM MsnyneHMfl ot nasepa k 3y6y 
yron a. yA08neTBopfliomnCi ycnoBMK) 
20 H"< a <86° 

5. ycTpoficTBO no n.4, omnMaioineecfl TeM. 
HTO BXOA M3M9DMTenfl nHKOBO^ aMnnHTYAbi 
OH 8KT PHH6CKHX MMnynbcoB oneKTpuHecKM 
conpjwceH c BbocoAOM aicycTMHecKoro npneMHWKa 

25 nepes 6noK cneicrpanbHoro npeo6pa30BaHMfl m 
^unbTpai^MM c nonocow nponycKaHMn 85 95 kTli. 

6. ycTDOMCTBo no n.4, omHMaKnueecfl TeM. 
mto oho AononHMTenbHO coAep)KMT 
cfjoTopemcTpaTop n 6nox M3MepeHnn 
BpeMeHHbix MHrepBanoa. npkweM bxoa 

30 *0ToperMCTpaT0pa orrrnHecKH oonpjvKeH c 
BbixoAOM nasepa, a bwxoa aneiapMHecKM 
conpjOKeH c oahum m3 bxoaob 6noKa wsMepeHnfl 
BpeMeHHbix MHTepBanoB, btopo^ bxoa KOToporo 
sneicrpMHecKM conp$i>KeH c BbixoAOM 
aKycnmecKoro npMeMHMKa , a BbixoA 

35 anexTDMHecKM conpn)KeH c bxoaom ycrpowcTBa 

MHAMKaL^MM. 
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